ABSTRACT
INTRODUCTION
The gastro-intestinal system is exposed to effects of food, particularly those with high acidic contents, and also drugs like (NSAIDS) Non-steroidal anti-inflammatory drugs, and also gastrin and histamine interactions. And such effects usually result in aberration such as peptic ulcer [1] . Also infection as in Helicobacter pylori is another source of ulcer with it direct effect as in burrowing of gastric barrier and it hydrolyses barrier breaking effect [2] . Peptic ulcer is a salient killer as there are many unrecorded clinical cases and yet there are also high rate in autopsy records [3] .
The increase is associated with bleeding, often with high mortality [4] .Treatment with H2-blockers; cimetidine, ranitidine is with low results but omeprazole is found to be an effective proton pump inhibitor therapy [5] . But herbal treatment is found to be very effective [6] . Evaluation of efficacy of the drugs with Gastrin, histamine and prostaglandin form the basis of the drug(s) choice used in this study for efficient management of the disease. Protaglandins, histamine and gastrin are physiological components of the body with many diverse functions necessary for body functioning particularly the gastro-intestinal system.
Protaglandins are autacoids and potent vasodilators formed by the tissues which their actions are manifested [5, 7] , they are derived from unsaturated fatty acid and arachidonic acid and thought to be derived from prostate, hence the name. There are various types of prostaglandins but the physiologically relevant ones are PGE2, PGF2 [8] . They are produced by the enzymatic degradation of membrane phospholipids, catalyzed by phospholipase A. The enzyme act on phospholipids to form arachidonic acid, while cyclo-oxygenase acts on the arachidonic acid to form protaglandins. It enhances platelet aggregation at tissue damage. It is used in the inducement of labour and abortion [9] e.g. Alfa aprostol while Latanoprostol reduces intraocular pressure [10] . Prostaglandins E and I are widely generated in gastrointestinal tract particularly in the gastric and duodenum [11] , its analogue misoprostol has gastric protective properties e.g. ulcer maintenance of mucosal integrity, mucus and bicarbonate production and gastric acid inhibition [12] .
Gastrin is a peptide hormone mainly produced by G-cells in the antral portion of the stomach and as preprogastrin which form the progastrin and by further cleavage of the peptide formed gastrin [13] [14] . There are three types but the physiologic active one is G17 [15] . It is released when food is present in the stomach and in stomach distension. It stimulates the release of hydrochloric acid as it has receptors to parietal cells and enterochromaffin like cells [16] , but it release is inhibited at acidic pH of 3. And increase production of gastrin i.e. hypergastrinaemia leads to gastric ulcer; [1] . Histamine is a chemical messenger that mediate many cellular responses e.g. allergic and inflammatory reactions and in gastrin secretion [17] .
It is stored in enterochromatoffin-like cells in the stomach also in basophils, mast cells, skin, lungs, brain epidermis [5, 13] . The release of histamine lead to its binding to two receptors, H1 and H2, located on cells surfaces have mediation of its action by these receptors. But such actions are inhibited by blockers e.g. H2 antagonists e.g. cimetidine and ranitidine in the treatment of peptic ulcer. The action of these drugs is mediated by its binding on the receptors in the parietal cells thus inhibiting the release activity of parietal cells of hydrochloric acid.
In this study, gastrin, histamine, prostaglandin levels were measured using high performance liquid chromatography to assess the efficacy of cimetidine, ranitidine and omeprazole in gastric ulcer treatment. The assessment of these indicators is meant to enhance better management of gastric ulcer as these indicators may deter or enhance therapeutic potencies in the treatment.
MATERIAL AND METHODS
A total of ninety-six (96) male and female Swiss albino rats were used for the study and each drug group had as flows cimetidine (24 rats), omeprazole (48 rats) and ranitidine (24 rats). The animals were fed with pellets and clean water and kept in a well ventilated university of Jos, animal house. They were cared for according to the regulation of institute of ethical animal committee (IAEC) and all the ethical standard laid down in 1964 declaration of Helsinki were observed. Inducement of Ulcer: 2.5ml of ethanol was given per weight for inducement of ulcer after 24 hrs starvation [1].
Drugs Administration: The animals were divided into three drugs groups for the treatment of gastric ulcer. The drugs were administered as follows, cimetidine, 400mg/kg, ranitidine 300mg/kg, omeprazole, 20mg/kg and were made into powder form and dissolved in 10ml of water and given orally using canula, by-passing the esophagus and delivered into the stomach [1, 18, 19] . The effect of the drugs was observed for 7, 14, 21 and 28 days on gastrin, histamine and protaglandin levels. The dosages in mg/kg was taken to the weight of each animal to have the actual concentration per weight of the animal and then divided by the millilitre of water which the drugs were dissolved to have final concentration. Cimetidine and ranitidine were administered twice daily for four weeks, as H2 -blockers while omeprazole was also given twice daily for four weeks as proton pump inhibitor.
Preparation of Plasma, Gastric and Antrum
Plasma: 5ml of blood was obtained into EDTA bottle by cardiac puncture [20], using chloroform anesthesia. It was centrifuged at 1200g for 10 mins and the plasma aspirated into non-anticoagulant bottles and stored for gastrin histamine and prostaglandin High performance liquid chromatography analysis.
Gastric:
The stomach from the anaesthetized sacrificed rats was obtained after opening up the abdomen. It was incised symmetrically and the contents, gastric content obtained by filtration. 20μl was used for Gastrin, histamine and prostaglandin high performance chromatrography analysis.
Antrum: Antrum was obtained between the stomach, and the duodenum it was heat dried using hot plate and homogenized in 10ml of distilled water. The solutions were stored in -70 o C and 20/ul applied in high performance liquid chromatography (HPLC) analysis of gastrin, histamine and protaplandin, for 7, 14, 21 and 28 days.
Preparation of Samples for High Performance Liquid Chromatography (HPLC)
The high performance liquid chromatography (HPLC) was used to quantitate Gastrin, histamine and prostaglandin. It was 1100 series agilent with thermostated column compartment G1316A (Germany), VWD detector (UV) Zorbax RXDBC18(150 X 4.0), 5um pore size.
The quaternary pump, G1314A (Germany), degasser, G1379A (Japan) and Rheodyne injector (20) USA. It was an automated system driven at the speed of 100 megabite per second. The columns used were, Zorbax for gastrin and histamine and Hyprisil for prostaglandin.
Samples collected from plasma, gastric antrum were pretreated with acetonitrite for removal of proteins, 1ml of each of the samples were treated with 2μl of acetonitrite. It was shaken for 1min.
The mixture precipitated and the precipitate spun to obtain clear supernatant.
20μl of the supernatant was injected into the HPLC. 50ml of ethanol were added as mobile phase for affinity separation of the molecules and their final elution based on their interactions with the stationary phases; the zorbax silica and hyprisil at solid phases and flow rate of 1ml/min. Standard of the gastrin, histamine and prostaglandin levels were used in determining the concentration of each by calculating test results by standard. The instructions of the manufacturer were followed. There was a very strong positive correlation (r = 0.86) between gastrin in cimetidine and histamine in ranitidine treatment but very weak negative correlation (-0.072) between gastrin in cimetidine and gastrin in ranitidine treatment. But there was an average positive correlation (r = 0.459) between gastrin in omeprazole and histamine and cimetidine treatment. Also a weak correlation (-0.39) existed between gastrin in omeprazole treatment and prostaglandin in ranitidine treatment. However, there was average positive correlation (r = 0.461) between gastrin in ranitidine and prostaglandin in omeprazole treatment. Also weak negative correlation (-0.36) existed between gastrin in ranitidine treatment and prostaglandin in cimetidine treatment.
RESULTS

Effects of Cimetidine
Effects of Cimetidine Omeprazole and Ranitidine on Antral Gastrin, Histamine and Prostaglandin
Male and female rats treated with cimetidine, omeprazole and ranitidine showed significant difference (p<0.05), in antral gastrin, histamine and prostaglandin between the drugs groups at p = 0.002. But there was no significant difference in antral gastrin between male and female rats treated with cimetidine, (p>0.05), at p = 0.66. Also there was no significant difference between male and female rats in antral gastrin in ranitidine treatment (p>0.05) at p = 0.42.
DISCUSSION
The gastrointestinal profiles: gastrin, histamine and prostaglandin analyzed from the plasma, gastric and antrum showed different concentrations and such variations are organ dependent. The results showed higher concentration of gastrin in the antrum than in the plasma and gastric because it is produced in the antrum [21] . The next higher concentration was histamine and the least was prostaglandin. In this study gastrin, histamine and prostaglandin were studied concurrently in plasma, antrum and gastric. However, the variations of the gastrin, histamine and protaglandin were dependent on the drugs for the treatment of ulcer, cimetidine, omeprazole and ranitidine. Also concentrations were a function of the disease state gastric ulcer. Rats with gastric ulcer were found to have low prostaglandin levels indicating the role of prostaglandin in the pathogenesis of peptic ulcer; confirming previous work [11] .
High performance liquid chromatography was used in the analysis of gastrin, histamine and prostaglandin; a more sensitive method. However, the presence of histamine in G-cells of the rat stomach has been analyzed indirectly by the use of histidine Male and female n = 24 Omeprazole:
Male and female n = 48 Ranitidine:
Male and female n = 24. GTM = Gastrin in males GTF = Gastrin in females HTM = Histamine in males HTF = Histamine in females PGM = Prostaglandin males PGF = Prostaglandin in female decarboxylase enzyme assay [22] and not with high performance liquid chromatography.
Histamine presence in antral G-cells will act locally as autocrine stimulator or inhibitor of gastrin secretion as activation of H3 receptors reduces gastric acid secretion.
Prostaglandin, also inhibit hydrochloric acid synthesis but increase mucus synthesis which will act against gastric activity [23] .
The results suggest that the antrum derived histamine in the study may inhibit gastrin secretion mainly as negative feedback mechanism to gastrin acid secretion properties. However, the reduction of gastrin secretion may in turn affect the histamine production i.e. it will reduce it secretion from the enterochromaffin-like cells.
The autoregulatory effects will dwell mainly on H2 and H3 receptors directly involve in secretion and are important in auto regulatory effect of antral G-cells histaminergic properties [24] .
But antral G-cells derived histamine may stimulate gastrin secretion and may also contribute to its secretory activities in the fundus. It may reach target cells in the fundus in the stomach and produce acid stimulatory effects on the parietal cells. The findings in this study are that the sharing of the common organ and cellular origin of gastrin with histamine and prostaglandin is a physiologic approach for histamine and prostaglandin to regulate the generalized effects of gastrin secretion from the stomach fundus.
The spread of gastrin, histamine and prostaglandin is for additional effect on the gastrin secretion at source, with histamineric activities on the parietal cells as the direct effect of gastrin is controlled at source; the antral G-cells. Histamine concentration was high in cimetidine and ranitidine treatment but low in omeprazole. This confirms the therapeutic efficacy of omeprazale over the two drugs.
The gastrin histamine and prostaglandin studies have shown them as indicators or markers for the screening of the efficacy of anti-ulcerogenic drugs.
It is therefore advisable to use high performance liquid chromatography to evaluate drugs effectiveness of anti-ulcerogenic drugs where the management of this disease may get more complicated with use of other antiulcerogenic drugs.
CONCLUSION
The study has shown that the use of gastrin, histamine and prostaglandin and their concentrations have indicated most physiologically friendly anti-ulcerogenic drugs. 
